pH-induced conformational transition in the soluble CuA domain of Paracoccus denitrificans cytochrome oxidase.
The pH-induced conformational transition in the CuA domain of subunit II of cytochrome oxidase of Paracoccus denitrificans (PdII) has been investigated using various spectroscopic and stopped-flow kinetic methods. UV-visible absorption and circular dichroism studies showed that an increase in pH from 6 to 10 leads to a conformation change with pK(a) = 8.2 associated with the CuA site of the protein. The secondary structure of the protein was, however, shown to remain unchanged in these two conformational states. Thermal and urea-induced unfolding studies showed that the "low-pH" conformation is more stable compared to the "high-pH" conformation of the protein. Moreover, the overall stability of the protein was found to decrease on reduction of the metal centers in the low-pH form, while the oxidation state of the metal centers did not have any significant effect on the overall stability of the protein in the high-pH form. Stopped-flow pH-jump kinetic studies suggested that the conformational transition is associated with a slow deprotonation step followed by fast conformational equilibrium. The results are discussed in the light of understanding the pH-induced conformational change in the beta-barrel structure of the protein and its effect on the coordination geometry of the metal site.